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combines information derived from introspection of the 
running  (software)  system  with  user-provided 
descriptions  of  the  hardware  in  use  and  the  physical 
context. Work on the PCM was initially motivated by 
the conjecture that pervasive systems such as this might 
be  easier  to  understand  by  having  first-class 
representations of the physical and hardware elements 
of  the  system  as  well  as  the  digital  and  software 
elements. Although this prototype is built specifically as 
a client for ECT, the same principles could be applied to 
other middleware for pervasive computing. 
This  section  describes  the  architecture  and  general 
operation  of  the  PCM;  the  following  section  gives 
examples  of  its  use  and  capabilities.  The  PCM  is 
implemented  in  Java  using  the  Eclipse  Rich  Client 
Platform  (RCP),  i.e.  it  is  a  “heavyweight”  desktop 
application. Its architecture is as shown in figure 2 and 
described  below.  It  is  implemented  using  the  JENA  
open source RDF framework for Java.  
The  internal  world  model  is  defined  using  a 
relatively  simple  OWL  ontology  and  maintained  in  a 
JENA RDF model (figure 2, centre). The graphical user 
interface  consists  of  a  number  of  Eclipse/RCP  views 
which  display  different  subsets  and representations of 
this common model, e.g. a “physical” view (figure 1, 
top right), a software component view, a properties view 
(figure 1, bottom centre). Changes in the JENA model 
trigger events which cause the views to be updated (a 
typical model-view-controller approach).  
The system connects to a running ECT system (or 
can start a new one), and continuously introspects the 
running system to find: all computers that are part of the 
system (such as that presented by the computer icon in 
figure  1),  all  software  components  that  are  currently 
running,  all  software  components  that  can  be  created 
and  all  links  currently  established  between  software 
components. This introspection is a standard capability 
of ECT. This information is mapped to the ontology and 
published and maintained in the common model, which 
therefore is kept up to date with the state of the software 
system.  
Through a simple drag and drop interface the user 
can  identify  physical  ‘things’  that  are  currently  to  be 
considered as part of the system (figure 1, left, top & 
bottom,  and  the  ‘user-described’  items  in  the  main 
view).  These  can  include:  sensors  such  as  the  PIR 
sensor, devices such as the data capture board, locations 
such as the lab or other significant entities. Internally, 
these are cloned from the ‘possible things’ RDF model 
to the common model.  
Linked to the common model is a forward-chaining 
rule  engine  (the  standard  RETE  engine  provided  in 
JENA). As the model changes – due to user action or 
changes in the software system – these rules can fire to 
add or remove inferences to or from the current model. 
Figure 1. Screen image of the Physical Configuration Manager showing a view of a 
chemistry laboratory. 